The repair of G-quadruplex-induced DNA damage.
G4 DNA motifs, which can form stable secondary structures called G-quadruplexes, are ubiquitous in eukaryotic genomes, and have been shown to cause genomic instability. Specialized helicases that unwind G-quadruplexes in vitro have been identified, and they have been shown to prevent genetic instability in vivo. In the absence of these helicases, G-quadruplexes can persist and cause replication fork stalling and collapse. Translesion synthesis (TLS) and homologous recombination (HR) have been proposed to play a role in the repair of this damage, but recently it was found in the nematode Caenorhabditis elegans that G4-induced genome alterations are generated by an error-prone repair mechanism that is dependent on the A-family polymerase Theta (Pol θ). Current data point towards a scenario where DNA replication blocked at G-quadruplexes causes DNA double strand breaks (DSBs), and where the choice of repair pathway that can act on these breaks dictates the nature of genomic alterations that are observed in various organisms.